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Enhancement of Bearing Estimation Performance

at Endfire Using Cardioid Inverse Beamforming
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2] (Cardioid beamforming) 7)ol QLA %32)FE HLs AeE2 SYFY 7IHE At ATENS FA
t} o] Ql ZAdA AN SUIAY7)= 2F WY v wide]Se] 3dB o) §3E L, UL nWPEX
7ol 1% WEe 0.688) FEE o] SFEL YFddch N2 IUHH 71U e A 4B 4% Y E
of vlal €29 Pew, e BANGo] SALE Bald o UFIAD, 53, TH 7FA AAM S g
B4 5e] 23 Lz vl S YIEck
4] go]: 2523, AAY FA (Cardioid), 248 (Pori/Starboard), ¥HEkd, HRIF (Inverse)

FarRol: 2% JEsa Eof (1.2)

In order to detect the precise porifstarboard direction of arrival of target signal in real noisy oceamn environments,
Inverse beamforming (IBF) algorithm is surveyed theoretically and the deltection performances of IBF are analyzed with
situlations. Cardioid Inverse beamforming algorithm was proposed for por/starboard discrimination and the performance
was studied with simulations. It is shown that IBF has a 3dB array gain advantage over Conventional beamforming (CBF)
under ideal conditions. This 3 4B advantage is proven theoretically and illustrated with simulations. The fact that the IBF
beamwidth is narrower than the CBF beamwidth by a factor of 0.68 proves the performance of detection and spatial
resolution improvement. Comparing the simulation results of Cardioid Inverse beamforming and Conventional Cardioid
beamforming, it is shown that Cardioid Inverse beamformer has enhanced performance in minimum detection level,
detection accuracy and resolution. Due to the results of moving target bearing detection test in endfire, it is shown that
Cardioid Inverse beamformer has better performance, comparing the Conventional Cardioid beamformer.
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